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INTRODUCTION 
CHAPTEH I 
INTRODUCTION 
Planfparasltic nematodes are the most important 
non-insect pests which limit the agricultural production. 
It has heen proved through evaluation of crop losses 
that many of them cause considerable loss to the culti-
vated crops (Cairns, 1955; Hutchinson et al. 1961; 
Taylor, 1967; Southey and Samuel, 1954; Feldmesser et al. 
1971; Van Berkxun and Seshadri, 1970). Many of them in 
association v?ith other components of soil biota ehhance 
the disease syndrome, (Powell, 1963* 1971; Pitcher,1963» 
1965; Miller, 1965). The discovery of nematodes as 
vectors of viruses (Hewitt et ai. 1958; Harrison and 
Cadman, 1959; Harrison et al. 1961; and Glbbs and 
Harrison, 1964), has further intensified the importance 
of nemadoe pests in agriculture. 
Soil is the natural habitat of majority of of 
plantlnematodes including those which infect the ^ ^lal 
parts of plants. Consequently they are subjected to a 
variety of stresses. They include water (Brown,1933; 
Peacock, 1957; Cairaschi, 1954; Lewis and Mai,I960; 
Wallace, 1962), poresize (Wallace, 1956c), aeration 
(Hastings and Newton, 1934; Shepherd,1959; Stolzy et al. 
I960),, temperature (Fenwick, 1951h; Mai, 1952; Bosher and 
Mckeen, 1954; Ferris, 1957; Mai and Harrison, 1959), 
osmotlt^pressure (Machmer, 1958; Kampfe, 1959fa; Gollls-
George and Blake, 1959; Blake, 1961a), hydrosen|lon 
concenjjratlon (Ellenby, 1946; Fenwlck, 1951a; Robinson and 
Neal, 1956; Lownsbery, 1961), certain chemicals (Selnhorst, 
1950), light (Fenwlck, 195ta; Slack and Hamblen,1961), 
parasites and predators (Llnford, 1937j Doncaster and 
Hooper, 1961; Hutchinson and Streu, I960; Stelner and 
Helnly, 1922; Thome, 192?; Murphy and Doncaster, 1957), 
and soil type (Hollls and Fieldlngi 1958; Haskl and Llder, 
1959; Upadhyay, 1969). 
Traditionally plantparasitic nematodes are contro-
lled by ftiyslcal, chemical, biological and cultural methods. 
In recent years a combination of these have provided a 
better control- Integrated control. 
HiYSIGALi Physical methods include the application of 
heat - including hot water treatment (Stanlland,1939; 
Christie, 1959; Jenkins, I960; Blake,1961b; Hesllng,1961; 
Thomason et al. I960; Campbell and Coia*tney, I960), 
irradiation (Sparrow, 1955; Wood and Goodey,1957; 
Fassuliotls, 1958; Myers and Dropkin, 1959) ultrasonics 
(Kampfe, 1962), and osmotic pressure ( Machmer, 1958; 
Coins "George and Blake, 1959; Blake, 1961). Out of 
these,hot water treatment had been successfully 
employed. 
GHEMICAl. i Carbonblsulflde was the first compound 
employed on field scale to control plantparasitic nema-
todes (Ktihn, 1881; Bessey, 1911). 
Subs<i(|uently many chemicals were tested for their 
nematocidal properties, however, out of those chemicals 
which e5ave encouraging results included^  chloroplcrin 
and cai'bon-bisuO'ide ( Johnson, 1935) and methyl bromi-
de ( CJhristie and Cobb, 1940; Taylor and McBeth, 1940). 
The search of new compounds continued and in 
1943 Ceirter discovered that D-D (1,3-dichloro propene -
1,2 dichloropropane mixture), a soil fumigant.not only 
killed plant parasitic nematodes but also pipamoted plant 
growth. It has however its own demerits as for example 
it's pliytotoxicity. Nemagon (1,2- dibromo -3-chloro -
propane) or DBCP was the first ever nematicide which 
could be used on standing crops. (McBeth and Bergestoh, 
1955). 
Many of the other compounds that have been found 
to be effectiire in controlling nematode diseases .are; 
VO-13, Dazomet, Vydate-oxamyl, Thlmet, Dasanlt, Rigor, 
EDB, Temlk or "Aldlcarb", Mbcap, Nemacur, Lannate, 
Penphene, Vorlex, D1410 and others. (Young et. al. 1957; 
Khan, 1969; Miller, 1972; Wong et al. 1970; Johnson, 
1970; Stokes and Laughlin, 1970; Miller, 1971; Birch-
field, 1971; Abavi and Mai, 1971; Rhosides, 1971; Prasad 
and Rao, 1973; Mathur and Prasad, 1973; Siddiqui and ; 
Khan, 1973; Alam et al. 1973» a , b and 1974; Kirmani 
et al. 1975 and Alam et al. 1975)* 
BIQLOQrIGAL: Biological control alms at increasing the 
population of parasites and predators such as fungi, 
bacteria, Viruses, protozoans and nematodes in the soil. 
These organisms keep the population of plant parasitic 
nematodes within the tolerant limit. There are contra-
dictory reports about their efficacy. (Duddington et. al. 
1956; Duddington; Jones and Moriarty, 1956; Mankau,I960, 
1961a,b). 
LAND MHAGEMEin! PRAOTIOES; Land management practices 
which include fallow, flooding, covercrops, organic 
manuring, trap and antagonistic crops, nutrition and 
general care of host, removal or destruction of infected 
plants, mixed cropping, sanitation and use of resistant 
varieties have been suggested to control plant parasitic 
nematodes* 
Despite considerable work that has been carried 
out in India on different aspects of plant nematology, 
the. ' control^ Xtj land management practices have received 
least attention. It isjtherefore,proposed to study the 
following; 
1. Effect of different tillage practices including deep 
ploughing and planking on the plant parasitic nematodes. 
2. Effect of flooding and both ploughing together with 
flooding on the population of plant parasitic nematodes. 
3. Fallowing with weeds and without weeds in relation 
to plant parasitic nematodes. 
4. Effect of inorganic fertilizers used as a routine 
agricultural practices on the population of plant 
parasitic nematodes. 
5. Effect of interculturlng of Ecllpta alba on the 
root-knot nematode, Meloidopyne incowalta and some other 
plant i»rasitlc nematodes. 
6. Crop sequences such as 
1.Vegetables followed by cereals 
11.Vegetables followed by legumes 
ill.Cereals followed by legumes. 
6 
in relation to plant parasitic nematodes. 
The relevant literature on nematode control by-
land management practices and the techniques to be 
employed during the course of studies are detailed 
in subsequent chapters. 
« • * * • » • « • * * • » • • « • * » 
REVIEW OF LITEMTURE 
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CHAPTER 2 
REVIEW OF LITERATURE 
The landmanagement and cultural practices in 
relation to plant parasitic nematodes in general, cropp-
ing systems and organic amendterent in particular have been 
reviewed by Berge (1971)» Krylor and Baranovskaya (1971), 
Curl (1963)» Nusbaum and Ferris (1973)* Oostenbrlnk 
(1960), and Duddington (I960). 
OROJ^TATIQN 
a. NON-HOST CROPS; The use of non-host crops in rota-
tion withjSusceptible crops for the control of root-knot 
nematode was emphasized by Bessey (1911), Crittenden 
(1956), Peacock (1957)» Slnnadurai (1973) and Netscher 
(1974). 
Ayala (1971)i Rodriuez - Kabana and Pearson (1972), 
Southard and Nichols (1972), .Carter and Nieto (1975) 
recommended the use of pangolagrass, Bhaiagrass sod 
(Paspalum notatum), sod, and barley as non-host-crops 
for the control of M. inoogiita respectively. DiMuro 
(1972, 1975) reported the efficacy of certain crops such 
s 
as whaat, marigold and galllardla in reducing the root-
knot Infestation, caused by M.incognita on tobacco. 
Birat (1969) reported that population of M. Javanica 
went down to half the initial population when chili 
was grown continuously for four seasons. Mitchell et al. 
(1971) In JRhodeaia observed that 4 year rotation with 
grasses significantly reduced the infestation of 
M. Javanica on potatoes. Thome (1961) suggested two 
year rotation va with cotton as a probable control of 
M. arera^ rla on lucerne. Allen et al. (197D) in 
California, reported a significant control of barley 
root-knot nematode, M. naasi by two year rotation 
with potatoes. 
Mai and Lownsbery (1952) investigated the effi-
cacy of crops such as redclover, perennial ryegrass, 
green beans and com in reducing the population of 
Heterodera rostochlensis and suggested their use in 
rotation programmes. Brown (1961), Oostenbrink (1961) 
and Nollen (1964) suggested that croprotatlon was the 
best method to control H. roatochinensls. In India, 
Menon and Thangaraju (1975) found 3 or 4 year rotation 
with bean and peas as an effective means to control 
H. rostochlensis on potatoes. 
Gblden and Jorgenaon (1961) and Berbec (1971) 
reported the efficacy of crop rotation programme in 
reducing the population of H. schaohtll. Vinduska 
(1975) noted that barley was very effective in compa-
riaton to lucerne, potatoes and wheat in reducing the 
population of H.schachtil. Heeling (1958b), Stone 
(I960) and Dlercks (1975) showed that the population 
of H «avenae could be reduced significantly by the use 
of non-Viost-crops or resistant varieties. Tikhonova 
and Smimov (1969) found that pea followed by wintei^e 
sharply reduced the numbers of H.avenae in soil# 
Ross (I960) investigated that the soybean cyst nematode, 
H.glycine8 cuuld be controlled by the use of non-host 
crops such as cow-peas, maize and cotton. 
Good et al. (1954) reported the control of 
Pratylenchus leiocephalus by growing a non-host peanut 
crop in rotation with maize. Oostenbrlnk (I960) showed 
that P.penetrans could be controlled by growing non-host 
crops such as beet or mangold prior go host-crop. 
Pawole and Mai (1975) bave reported the potato-rye rota-
tion as a possible control of P.penetrans. 
Lewis and Mai (i960) and Ivanova (1971) found 
that Dltvlenchus dipsaci population could be reduced 
significantly by applying rotation programme. Prasad and 
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Mukhopadhyay (1968) and Prasad (1968), in India,reported 
that population of Tylenchorhynchus sp. was poor in 
fields with a rotation programme in comparls'ton to those 
in which same crop was grown contlnously for several 
years. Smith and Thames (1969) screened out certain 
crops such as tobacco, pangola -grass, cassava, grape-
fruit and sugarcane against Helicotylenchus sp. and 
found them very effective against this eelworm. Martin 
(1971) used sugarcane for reducing the population of 
Radopholus simllis. Brathwalte (1974)found that corn 
was as effective as fallow in reducing Rotylenchulus 
renifonais population to levels which may not be econo-
mically damaging to sweet potato. 
In India, Khan et al. (1973) while studying 
the population changes of fungi and nematodes in three 
different cropping sequence found that there was high 
build up of nematode population in the field of efficient 
hostcrops in comparis'^ on to non-host crops. 
b, ANTAGONISTIC PROPS; Morgian (1925) and Ouden (1956) 
reported the antagonistic nature of cruciferous crops 
such as while-mustard and Hesperis matronalls against 
H. rostochlensls and H. schachtll respectively. 
11 
In India growing Tegetes app. in between the 
beds Of solanaceous vegetables and changing the direction 
of Tegetes beds every subsequent year has been practised 
by farmers from the time Immemorial without exactly 
knowing It's slgnlflcante. It Is only recently that 
scientific explanation of the practice lias been provided 
by Oostenbrlnk et al. (1957). Mich of the work on Tegetes 
spp. has been reviewed by Winoto-Suatmadjl (1969). 
Khan et al. (1971) reported that when Tegetes erecta 
was gi^wn with different varieties of tomato and okra 
brought about a significant reduction In the population 
of plant parasitic nematodes. Gommers (1973) reported 
that not only Tegetes but also some other members of 
family composltae such as Melampodlum , Sllphlum, 
Ambrosia, Franserla, Parthenlumt Ml Her la, Baerla, 
Helenium, Elophyllum and Galllardla were also very 
effective in suppressing the population of plant parasitic 
nematodes. 
The efficacy of Orotalaria spp. in suppressing 
a wide range of plant parasitic nematodes was proved by 
Good et al. (1965). Ochse and Brewton (195^) reported 
that Gi*otalarla rootsystem exerted a toxic effect on 
Meloidogyne population. Rohde and Jenkins (1957) and 
Blrchfield and Blstline (1956) found that Orotalaria spp. 
had an antagonistic effect on Trichodorua and Radogholus' 
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slmllls respectively, Rohde emd Jenkins (I957) also 
reported the antagonistic nature of Asparagus against 
Trichodorus spp. Interculturing of castor beans and 
Cbrysanthenum with tomato had a detrimental effect on 
the population of M. incowiita and Pratylenchus alleni 
(Hackney and Dickerson,(975). 
c. TRAP^ CROPS; Kuhn (1891) used rape as a trap-crop 
against Heterodera sp, Carroll and McMbban (1937»1959) 
and Oarlsson and Videgard (1971) reported the use of 
potatoes for trapping H. rostochiensis, Winslow (1955) 
used Solanum nigrum for the control of H.schachtii. 
Deouden (1956), Golden and Shafer (1958) and Moriarty 
(1961) investigp,ted that Hesperis matronalis was an 
efficient trap-crop against H. schaohtii and root-knot 
nematode. Stone (1961), Tikhonova (1971) and Guevara-
Benitez et al. (1970) used oat and Vieia sativa to 
suppress the population of H. avenae and H. gottingiana 
respectively. Barrons (1940), Norse (1972) and 
Netscher (1974) reported that use of Crotalaria or 
groundnut significantly reduced the population of root-imot 
nematode. Ohbayashl and Ghikaoka (1973) and Harling 
(1975) Investl^ted that Raphanus sativus could be used 
as a trapcrop against P. penetrans, P. neglectus, 
Tylenchorhynchus sp. and few races of . H.schacbtii. 
d. COVER CROPS; Brodie et al, (1970) reported the 
efficacy of some crops such as marigold, millet, hairy -
indigo, begger weed, coastalbermuda grass and tomato as 
covercrops. Similarly, winter-barley, audrtan grass 
(Andropogon sorgham v. sudanensis ) and Indlgofera -
hirsuta have been effectively used as cover crops 
against root-knot nematodes (Sauer and Gllea, 1957; 
Collbran, 1957 and Rhoades 1975* 1976). KSuri-Paasuke 
(1973) and Marks et al. (1973) used Lollum sp« and 
Festuca rubra to suppress the population of P. penetrans> 
Blrchfield and Bistline (1956) reported the efficacy of 
Crotalaria spp. as covercrops in suppressing the popula-
tion of Radopholus similis* 
®« MIXED CROPPING : Bradfield (1970) reported the 
use of multiple cropping in increasing food production. 
Johnson«t«!(1974, 1975) tested many multicrop systems 
against plant parasitic nematodes and found that systems 
such as com- peanut- soybean; cotton - soybean-corn; 
corn-pe«|nut- cotton- soybean and cotton-soybean-peanut 
could significantly reduced the population of plant 
parasitic nematodes. 
i 14 
FLOODING 
Bessey (1911) and Watson (1921) suggested that 
field should be flooded for 7 to 90 days to control the 
plant parasitic nematodes. Brown (1933) revealed that 
4 month submergence killed the Meloidogyne larvae. 
Thames (1952) found that root-knot nematode attack on 
crops following rice were reduced if the rice crop was 
flooded as in paddy fields. a,.ralley (1956) reported 
that flooding of rice plots at the time of seeding redu-
ced the incidence of white tip from about 60% to less 
than 1;C. Hollis and Johnston (1957) also found that 
survival of Tylenohorhynohus martini and other associa-
ted nematodes was very poor in saturated rice field. 
Longevity of Pratylenchus amblycephalus was reduced 
significantly in soils with high moisture content 
(Reuver, 1959) .Similarly, Ward (19^) noted the deliteri-
ous effect of extremes of soil moisture on the population 
of Xiphinema americanum. The viability of cysts of 
Heterodera rostochienslks declined more rapidly in 
flooded and moist soil in comparis'!?on to dry soil 
(Lewis and Mai, I960). Rodriguez-Kabana (1966) propounded 
that flooding in combination with organic manuring was a 
rapid method of killing plant parasitic nematodes. 
Curl (1963) and Good (1968) have also proved flooding as 
an effe<3tlve method m controllins Plant parasitic 
nematodes. 
Wallace (1954, 1955b, 1956c) for the first time 
gave a possible mechanism of control by flooding. He 
stated that in saturated soil, the air spaces are reduced, 
which results in lack of oxygen and consequently the 
reduced nematode activity. Johnston (1957), however has 
shown that in saturated rice-field soil, a bacterium, 
Olostridium sp. appeared which produced a chemical toxic 
•to Tylenchorhynchus martini. In subsequent year, on the 
basis of above results he propounded that the decline in 
population of plant parasitic nematodes in saturated soil 
may be caused by factors other than aeration. 
FALLOW AND PLOUQIIMG 
Bessey and Byars (1915) for the first time 
made an statement that nematode could be starve out in 
two years or a little more if the ground is kept free 
of all Vegetation. Later Watson (1918) recommended the 
use of summer fallow for the control of root-knot nematode. 
He stated that "If there is no food available the worm 
will soon die". Crittenden (1953)» while using clean 
i6 
fallow against root-knot nematode observed that longer 
the land remained clean fallow, lower the root-knot 
index in the succeeding susceptible crop. Minderman 
(^ 956),while underlining the mechanism operating in the 
fallowing argued "It appears that the nematode communi-
ties in non-cultivated soils are subjected to biological 
checks". Jones (1956) also supported the view of 
minderman. Edmund (1970), while studying the effect of 
fallowing on banana nematodes found that although there 
was a considerable decrease in nemaflode population after 
the fallow psriod, neither bunch weight nor total production 
of the crop was increased. 
Vargas (1972) has supported the view that dessl-
cation and sun heat were the most strong factors operating 
in fallow. Ploughing together with fallow has been an 
effective method to oQlitrol plant parasitic nematodes 
(Overman et al. 1972i Brodle and Murphy, 1975)* 
Crittenden (1953)» Sauer and Giles (1957), Peacock 
(1957), Prasad (1968), Mukhopadhyay and Prasad (1969), 
Allen et al. (1970), Khan et al. (1971), Southards (1971), 
Stoyanov (1971), Overman et al. (1971), Sinnadurai (1973)» 
Qhawla and Prasad (1973), Brathwaite (197^) and Garter 
and Nieto (1975) also provided evidence for control by 
fallowing. 
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Upadhyay (1969) found physical factors like 
pressing, crushing, ploughing, rototilling, harrowing, 
digging and shaking very much effective in suppressing 
the population of plant parasitic nematodes. 
INORGANIC FERTILIZERS 
Oteifa (1953) and Heimann (1972) reported that 
application of potassium fertilizers could protect the 
plants against nematodes^ particularly Meloidogyne sp. 
by increasing the host tolerance. Ross (1959)and Bird 
(1970) suggested that nitrogen fertilization increased 
the vigour of the soybean plants and thus helped in 
escaping from the attack of H. glycines. Upadhyay (1969) 
investigated the effect of certain inorganic fertilizers 
such as potassium sulphate, super phosphate and urea, 
on the survival of nematodes in the absence of host 
plant and found that although all the three fertilizers 
were good enough in reducing the population of nematodes 
but urea proved to be the best. Collins & Rodriguez -
Kabana (1971) used inorganic fertilizers for the control 
of lesion nematode. Kurten and Kemper (1974) compared 
the efficacy of anhydrous ammonia and calci-um ammonium 
nitrate in suppressing the population of nematodes and 
noted that although nematode population was shortly 
1S 
reduced after the application of anhydrous anunonia, 
there was no long term difference between nematode popu-
lations in fields given two different fertilizers. 
* * # • » • « • * • « • # * « * * 
mTERIALS AND METHODS 
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GHAPTER 3 
mTERIALS AND METHODS 
Collection Of Soil Sample & Isolation Of Nematodes; 
Soil will be collected from 10 different places 
of the experimental plot either with the help of meta-
llic sampler or shovel and will be stored in polythene 
bags. Necessary information regarding the field plot, 
treatment, replicate etc. will be given on the tag 
which will then be tied over the bag. The isolation of 
nematodes from roots and soil will be done the same day 
or if not possible, the soil will be stored at 5 c . 
The soil sample will be thoroughly mixed and 
a soil sample of two hxindred gram of soil will be 
processed by using Oostenbrink's elutriator (Oostenbrink, 
I960) or modified Cobb's (1918) sieving and decanting 
technique with Baerman funnel method. The nematode 
suspension will be examined under the stereoscopic micro-
scope and the number of nematodes of different genera 
will be counted (Southey, 1970). 
For isolating endoparasitic nematodes the weigb-»ed 
roots will be chopped in Warring blender for five seconds 
and the suspension of nematodes will be placed over a 
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filter paper contained in a coarse sieve. The nematode 
suspension will be examined every day and the number of 
nematodes of different genera 3^ aa^ K|fe^ «>#^  will be counted. 
The number of nematodes thus recorded will be converted 
into niimber of nematodes per gram of soil. 
Raising Of Seedlings : Seedlings of eggplant cv. 
pusa purple long will be raised in sterilized soil 
contained in sterilized trays. The seedlings when 
3 week old will be transplanted in the field. 
Effect Of Deep Ploughing: Plots will be ploughed upto 
i 
a depth of 24" by using different types of pfjughs such 
as two furrow plough, tiller, disk plough, harrow, 
deep digger and country pough. Range of the depth covered 
by each plough is listed below. 
Il^ lPLEMENTS USED DEPTH OF PLOUCHING 
1. Two furrow = 12" 
2. Tiller = 9" 
3. Disk plough = 10" 
4. Harrow = 10 
5. Deep digger = 18-24" 
6. Country plough = 9" 
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In each case half of the plot will be planked 
and the remaining half will not be planked. The seedlings 
of egg plant cv. p.p. long will be transplanted in the 
field. Population will be detennined both before the 
treatment and after 1,2,5 days of treatment. 
Effect of Floodinp;: To investigate the effect of 
flooding the plot will be flooded with water in such a 
way as to allow 1", 2", 3" , 4", 5" and 6" of water to 
stand in the plot. The soil sample will be collected 
after 1, 2, 3, 5» 10 and I5 days or till the soil has 
become worth tillage and nematodes will be recorded and 
counted*, Seedlings of egg plant will then be transplanted. 
Combined effect of ploughing and flooding will be 
observed by operating the two agronomic practices 
simultaneously as well as at a varying time interval. 
Effect Of Keeping The Land Fallow; In some of the 
plots weeds will be allowed to grow and in others the 
weeds will be removed either manually or by using weedi-
cides. The population of nematodes after different interva-
ls will be determined. 
Effect of Inorpianio Fertilizers: Inorganic fertili-
zers will be applied In various ways in presence as well 
as in absence of host crop. In the absence of host crop 
fertllissers will be mixed in ploughed fields and popula-
tion will then be recorded at varying time intervals, 
while on standing crop broadcast and spraying will be 
used, whose nijmbers will vary from one to four. Popula-
tion will be recorded before and after the application 
of fertilizers. 
Effect Of mxed GroppinRt Eclipta alba ( a weed, 
reported to reduce the root-knot development, - verbal 
communication from Dr.Rao) seedlings will be grown mixed 
with egg plant in plots. Seedling of egg plant will be 
transplanted in autoclaved soil contained in 25cm. 
clay pots. These seedlings will then be inoculated with 
5000 la.rvae of M. Incognita. Near and around the seed-
ling of egg plant four seedlings of E. alba will be 
transplanted. 
Froji E. alba, root exudates will be obtained by 
keeping the fine roots in 10 ml. of distilled water for 
24 hrs. The exudate thus obtained will be named as 
S (standard). From this , various dilutions such as 
8/2, s/10, s/100 and s/lOOO will toe made with distilled 
water. Five ml. of each of the above dilutions will be 
o 3 
transferred Into 4cm. petrldlshes and about 100 freshly 
hatched larvae will be transferred into each plate 
(Khan eli al. 1972). Mobile and immobile nematodes will 
be counted after 4,8, 16 and 24 hours of exposure. 
Effect Of Groppinfi Sequences : Rotational experiments 
will be designed on the pattern of Oostenbrlnk (1959). 
There will be 10 plots of 1 meter square in each row and 
inall there will be 10 rows. In firat season crops will 
be grown in 9 strips in N - S direction and the lOth 
one will be left as fallow. In the next growing season 
the direction of the crop will be changed to E - W and 
crops will be grown In all the 9 Strips and lOtb one will 
be left fallow. The following crops will be used for 
first growing season: 
1• Carrot 
2. Radish 
3. Sweet potato 
4. Turalp 
5. Onion 
6. Oat 
7. Pea 
8. G-rara 
9. Soybean 
10 .Fallow. 
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In the second growing season the crops will be 
as follows :-
1 • Bajra 
2• Jowar 
3» Maize 
4 . Sural hamp 
5 . Okra 
6* Gomphrena 
7 . Amaranthus 
8 . Splnfich 
9 . Zinnia 
10.Fallow 
The population of nematodes will be determined 
before plant ing• K'NAAAW*^ andj the harvest of %Q. Ciarop* 
Record Of Data : In each case the population of nema-
todes before and after the treatment will be determined 
xmless stated otherwise. 
After the termination of the experiment the 
fresh and dry weight of plants will be noted. The 
root-knot development will be rated as follows :-
0 = nil = no galls 
1 = light = 1-25 sails 
2 = moderate = 25-50 galls 
3 = heavy = 50-75 sails 
4 = severe = 75-100 galls 
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Normal dose of fertilizers in the form of 
loo lbs of N per acre will be given before plantation. 
')("«(•««')»')('«'«•«•««")»#«• 
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